We discuss the scattering of mesons of arbitrary spin and isospin from baryons in models in which the baryon is considered a soliton, or "skyrmion,"
The notable success of Skyrme model calculations has lent credence to the picture of the nucleon as a soliton, or "skyrmion,"
in the nonlinear sigma model of pions. lV2 Of course, if this picture is at all sensible, we ought to expect that the more realistic the theory of mesons that we start with, the more accurate our predictions of baryonic properties will be. 3 In constructing a realistic theory, the most important modification to consider is the incorporation of additional low-lying mesons into the effective Lagrangian.
Work along these lines is just beginning. In the "w-stabilized" Skyrme model of Adkins and Nappi, one introduces a coupling w@' between the w meson and the topological current of the theory. This coupling, which accounts for the decay w --) 37r, turns out to be sufficient to guarantee a stable soliton. Pleasingly, the static properties of the nucleon in this model constitute an improvement over the unadulterated Skyrme model. One can likewise construct stable solitons when the Lagrangian includes p-mesons, although the static properties of this model
are as yet undetermined.5
In this paper we give a blueprint for calculating 2-body scattering amplitudes in models in which the skyrmion is coupled to an arbitrary number of different species of mesons. The processes we will focus on will be of the type where q5 and T,!J stand for generic mesons of arbitrary spin, isospin and parity, tll and B and B' denote either a nucleon or a A. The treatment will be on a general level;
we will not specify a Lagrangian. Nevertheless, as we shall see, the soliton picture 11 In fact, they need not be mesons at all, but might, for instance, represent a quark interacting with a skyrmion in a 'hybrid" model of quarks and pions.
I of baryons already implies nontrivial linear relations between these partial-wave scattering amplitudes, the experimental validity of which can be regarded as direct tests of the skyrmion approach to baryon physics. As a special case, we shall recover the results for xN + TN and TN --) 7rA familiar from Refs. 6-8.
As in these papers, our results will be valid only to leading order in l/N,, where NC is the number of colors of the underlying strong interaction gauge group; the reader is referred to Sec. II of Ref. 6 for a discussion of this approximation.
Our fundamental assumption will be that the effective meson theory admits a soliton solution which is a singlet under the simultaneous action I + J of isospin and angular momentum. Such is the case in the usual Skyrme model, where the skyrmion is a "hedgehog" configuration:
This can be thought of as the pion field's having acquired a spatially varying vacuum expectation value
In a more general Lagrangian, there is no reason for the skyrmion to confine itself entirely to the pion field. For example, in the model of Adkins and Nappi, the (non-propagating) time component of the w likewise acquires a VEV:
Similarly, in the p-stabilized model of Ref. 5, the p field is characterized by
Note that Eqs. (3) and (4) also satisfy the fundamental assumption stated above.
Eqs. (l)- (4) typify what we shall refer to as a skyrmion in its canonical (i.e., unrotated) orientation. Of course, by isospin invariance, one can construct a family of degenerate soliton solutions by rotating the canonical configuration through an angle A E SU(2), viz : where < KJLI4 > is shorthand for the Clebsch < kkzL141L14Ma >, etc. The
Green's function G is the "reduced" amplitude for the process; apart from its indices, it depends only on energy.
It is easy to generalize this formula to the case when the skyrmion, instead of being in its canonical orientation, has been rotated through an angle A, as in This would enable us to compare theory to experiment for a wide variety of 2-body processes, and would be a crucial test of the more "realistic" skyrmion models currently being constructed.
Alternatively, one can derive model-independent relations by finding those linear combinations of physical amplitudes for which the right-hand side of (12) precisely cancels out. These relations for TN + rrrN and TN + TA were the subject of a detailed analysis in Ref. 6 ; on the whole, they were surprisingly well obeyed by the experimental partial-wave amplitudes.
In the remainder of this paper, we shall concentrate on the model-independent predictions of Eq. (12) for the processes TN -+ pN and TN -+ wN .
Let us denote the independent amplitudes for this process by the conventional notation ~2~~,~(LL')2lt~~,2~t,~. When L' = L f 2, Eq. (12) can be shown to imply a simple proportionality between the isospin-i and isospin-$ amplitudes in the same partial wave:
Note that these are energy-independent relations. In this respect, they go well beyond predictions based on traditional algebraic coupling schemes such as SU (6), which apply only at resonant energies.
Similarly, for the more complicated case where L' = L, Eq. (12) implies that the four independent isospin-% amplitudes can be expressed as linear combina- tions of the four isospin-i amplitudes. We find:
(15) Figure 1 illustrates Eqs. (14) and (15) When reliable experimental low-energy partial-wave data for such processes become available, they will constitute further important tests of the skyrmion approach to hadron physics. 
